[The mechanism of phenoptosis: 2. Hayflick limit is caused by the programmed attenuation of bioenergetics].
This article continues earlier started theme on a substantiation of the programmed aging mechanism (phenoptosis). The concept underlying this mechanism is that the life represents a lot of the interconnected physical and chemical processes moving by the bioenergetics. The gradual programmed decrease of the level of bioenergetics causes the slow and coordinated attenuation of all physiological functions, i.e. aging. For a convincing substantiation of such mechanism it is necessary to show, how attenuation of bioenergetics causes the basic nocuous processes accompanying aging. It is shown earlier that the age dependent decrease in level of bioenergetics causes increase in production of reactive oxygen species by mitochondria and decrease in overall level of protein synthesis. The proof that Hayflick limit is also caused by the decrease in level of bioenergetics is presented in this article. Decrease in level of bioenergetics below certain critical level deprives a cell the ability to pass the restriction point of G1-phase of proliferative cycle. The inhibitor of cyclin-dependent kinase, p27, prevents the passage through this critical point in all normal cells. During division of normal somatic cells p27 is removed by cyclin E-Cdk2 complex. Interaction p27 with cyclin E-Cdk2 complex can have two consequences. At the normal physiological level of bioenergetics the cyclin E-Cdk2 phosphorylates p27, then the latter is destroyed by proteolytic enzymes--the cell enters in S-phase. When the programme decreases the bioenergetics level below certain value the cyclin E-Cdk2 becomes the target for p27. As a result the inhibitor evacuation stops and restriction point becomes closed--a cell enters irreversible proliferative rest.